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AP® CALCULUS AB 2002 SCORING GUIDELINES

Question 3
An object moves along the z-axis with initial position z(0) = 2. The velocity of the object at time ¢ > 0is given

b:f v(t) -“(-;:‘)' V—(-?:b = 0 i !

() What is the acceleration of the object at time ¢ = 47 V(LD SRS
(b) Consider the following two statementa,

Statement I Fon 3 < ¢ < 45, the velocity of the object is decreasing.

Statement II: For 3 <t < 4.5, the speed of the object is increasing.

Are either or both of these statements wm?mehumwmﬁdutmnnwﬁithmnct'uﬁnt
correct.

(c) What is the total distance traveled by the object over the time interval 0 <t < 47 e Q 334
- {d} ‘What is the position-of the-cbject-st-time—f—=—47

Y
S(x) = OV —f;—j?j’
Y




Calc_5.5_0910.gwb - 2/8 - Mon Feb 22 2010




Calc_5.5_0910.gwb - 3/8 - Mon Feb 22 2010 07:43:53

|
| \* ,yf"ﬁ_ 5o Ya)

| Pz, ¥y

Figure 5.31 The tnaperoidal rule approximates short stretches ol the curve
with line seements, To approximate the integral of J from at
arcas ol the trapezoids made by joming the ends of the sezments to the x-axis

The reeion between the curve and the v-axis is then approximated by the iy

area of cach tra

two vertical Thases.” That s,
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This is algebraically equivalent o finding the numerical average of LRAM
mdeed, that 1s how some texts define the Trapezoidal Rule.
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Figure 5.3
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Section 5.5 Trapezoidal Rule 307

The Trapezoidal Rule

iim : e
[0 approximate L'_I (.x) dx, use

3.\1| +- s + 2_\‘ —1 +_‘|,

where [a. b] 1s partitioned into a1 subintervals of equal length): = (b r:]lm.l
Equivalently,

. _ LRAM, | RRAM,

] ¥
A

where LRAM, and RRAM,, are the Riemann sums using the left and nght
' ~ LA pot f e
endpoints, respectively, for ffor the partition.

EXAMPLE 1 Applying the Trapezoidal Rule

: e wi = timate [~ x2dx. Compare the estimate
Lse the Trapezoidal Rule with n =4 10 “T”m" "-.', -t val d
- h the value of NINT (22 x, 1, 2) and with the exact vilue.
WtI C Ve . :

SOLUTION

. - - iy " The i 55 xr__w
ition | | 2| into four <ubintervals of equal jength (Figure 5.32). Then evaluate y = x

Parution | 1. 2 Woapldnins]

At each partition point: [able 5.4).

& -1 rI_H'.!. ﬁ = {-‘ ] }-HI - !.r'lr"l il] “‘Il._1F -I-ri-ll- 1'i'r.'n"i.l.i-.'l.ll RU!L‘, we
a 3 - . = g !“l‘l". .” : H l
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3. Write yg, y;, and ys in term§of @, b, ¢, and A.
Then write yg + y; in terms of a, b, ¢, and A.

y;;ax"ﬂw & *{&%ibh o
Yi =C i o |
\{0:-‘3;"'}3*4 . 'thﬁ bh s

—— “

————

4. By appropriate algebra, show that the area of the
region under the parabola may be found from the
y-values and 4 alone, namely,

Area '—‘E]Thl;vﬂ - 4_‘1«'1 T jr';_:].

e —

—

5 =
Simpson’s rule. Suppose that Ja y dx

be evaluated using Simpson's rule with 7 ¢
increments, each of width &. Write a form|
the integral in terms of % and the values of

7. Program your grapher to evaluate integrals }
Simpson’s rule. Evaluate the integral in Pr
using 7 = 100 increments. How does the an
compare with the exact answer, 295,391_80)

8. Evaluate the integral in Problem 5 using the
trapezaidal rule 2nd using midpoint Riemann
sums, each with n = 100. Which of the thred
approximations is closast to the actal value,

\
%j xh ;’Q\nler\_] % C>+ L}C ; <G1I"|.?'_. L‘I"H{)
. Ye -0l ~bhec

Ya 'y Q}Hj' bts;iiﬂfi;ﬂﬂ

e
- 3

Tah (doh? + D) X

and which is farthest away?

. Why must n be an even number for

Simpson'y
[0 be used?

] ®
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T SIT VEIeX at UIE OTIgIN, ] Parution the Intervai [0, 12] into six subintervals of -
width £ =2. Then use the result of Problem 4 1o
estimate
w12
,iﬂ 50 - 2* dx
by using three parabolas, one for [0, 4], one for [4, 8],
7(0), and yy'= f(h). By doing the and cne for [8, 12]. 0 o0
at the area of the region under the |
=his
Aok’ $
). i . bch [0,4)= Q200D
- = at 5 :J! oo
5 (qg) =S
(V3= (3200
M
_ 4 B & JL(\(@*L{%‘*'\/%
F (_ If\_"f" i!__i_ b lh - L»\\) . 3 L,I‘ ﬁ
" -2 .
e .#_ R
it - €. The technique you vsed in Problem 3 is called — "D\ 50° 1

e n P %h(ﬁﬂr‘} *_(){) Simpson’s rule. Suppose that rp_}' dx 15 to
b . be evaluated using Simpson's rule with n equal

rterms ot a, b, ¢, 2nd 4. increments, each of width . Write a formula for

termms of @, b, ¢, and 4. the integral in terms of 4 and the values of ¥i.

% (%D* Hyie Daat Hyst Lyt
W +C | L{J% -+ fj’-

e

7. Program your grapher to 2valuate integrals by
2, Simpscn’s rule. Evaluate the 1ntcgra in Problem 5
- ﬂ 5 j.J_JI',l | o — -. 10 el -
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